Effects of 2-hydroxy-3-undecyl-1,4-naphthoquinone on respiration of electron transport particles and mitochondria: topographical location of the Rieske iron-sulfur protein and the quinone binding site.
2-Hydroxy-3-undecyl-1,4-naphthoquinone is a quinone analogue that inhibits mitochondrial respiration in the cytochrome b-c1 region with an apparent Ki of 2.5 X 10(-7) M. In electron transport particles, it prevents the reduction of cytochrome c1 by succinate but not its oxidation by oxygen and prevents oxidation of cytochrome b but not its reduction by succinate. The analogue increases the amount of steady-state cytochrome b reduction in actively respiring particles. It inhibits oxidant-induced reduction of cytochrome b in the presence of antimycin. Inhibition of succinate oxidase activity in electron transport particles is independent of the pH of the suspending medium while at pH values above 8 with mitochondria, inhibition decreases. Since the apparent pK of the bound quinone is pH 6.6, the pH dependency of the inhibition is likely due to the pK of the Rieske iron-sulfur center (pH 8). The Rieske center and thus the quinone binding site are located on the cytoplasmic face of the inner membrane.